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[571 ~  ABSTRACT

A toy hovercraft apparatus and which includes a toy
hovercraft and a launcher therefor. The hovercraft
comprises a frame having an outwardly flaring skirt
with a downwardly projecting peripheral lip to form an

air chamber therebeneath. A motor, e.g., an electric

motor, supported centrally of the skirt, rotates a fan
located in an upper portion of the chamber to draw in
air through inlets and create a pressurized air cushion in
the chamber, which, in turn, causes the hovercraft to
float or hover over a floor, or ather surface. One or

- more relatively small rechargeable batteries are also

carried on the frame and connected to the electric .
motor for powering the motor and the batteries may be
periodically recharged. The hovercraft is preferably
round and is constructed so that the weight is symetri-

- cally distributed which permits the torque created by

the fan to cause rapid rotation of the hovercraft in a
level horizontal plane without imparting horizontal
motion to the hovercraft. The launcher includes a base
for receiving the hovercraft and a manually actuable
ejector mechanism for imparting horizontal thrust to

the hovercraft to cause it to travel in a generally hori-

zontal path. The hovercraft has no means for imparting
motion to itself or changing the direction of motion, but
will travel in a generally horizontal path or change
direction in response to forces external to the hovercraft
which are imparted to the hovercraft. The launcher also
includes a source of electrical power and a recharging
mechanism which can be coupled to the hovercraft for
recharging the batteries in the hovercraft.

26 Claims, 11 Drawing Figures
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B ToY HOVERCRAFT 'APPARATUS
BACKGROUND OF THE INVENTION
l Field of the Inventmn

—as

—_
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deéig’n of hovercraft which have not heretofore been
overcome. One of the principal problems in developing

~a self-contained electrically powered toy hovercraft is

This invention relates in general to certaln new and

useful improvements in toy hovercraft apparatus, and
more particularly, to a toy hovercraft apparatus which
includes a self-contained toy hovercraft having means
for self generating an air cushion to support hovering
but no means to impart horizontal motion and direction
and a launcher therefor which imparts motlon and di-
rection to the toy hovercraft.

2. Brief Description of the Prior Art |

‘There are a number of commercially available pass-
enger-carrying hovercraft of the type which create an
air pocket in a skirt portion formed on the underside of
the hovercraft. This air cushion supports the hovercratft
above a supporting surface such as a body of water, or
any other body capable of creating a type of air bearing
" between the surface and the underportion of the hover-
craft. This skirt portion on the hovercraft generally
defines a downwardly opening air chamber and a fan or
similar mechanism creates sufficient air under pressure
to form this air cushion to raise the hovercraft with
respect to the supporting surface. In addition, these
commercially available hovercraft include means for
imparting motion, in a horizontal direction, after the
craft has been raised above the supporting surface. Fur-
ther, the commercially available hovercraft includes a
means for guiding i.e., changing the direction of the
hovercraft during the course of its travel.

Commercially available hovercraft capable of carry-
ing passengers and/or freight would normally be sub-
jected to a severe torque by the blower means which
creates the air cushion which would thereby cause
rapid rotation of the hovercraft and this would of
course be undesirable. Consequently, the commercially
available hovercraft employ some means to counteract
the torque which would be caused by the blower. The
means to counteract the rotational effects may adopt the
form of motor driven propellers which would tend to
- rotate the hovercraft in a direction opposite that of the
torque created by the blower means, or otherwise air
ducts which are designed to permit air escapement in a
manner to overcome the effects of the torque. In either
case a great deal of energy is required to overcome the
effects of torque.

There has been a toy hovercraft whlch included a
blower in the form of a fan, but which did not contain
any source of power in the toy hovercraft to operate the
fan. The user of the toy hovercraft was provided with a
hand held assembly which included a motor and which
~was connected to the fan in the hovercraft by a tube
containing a rotatable internal cable capable of causing
operation of the fan in the hovercraft. Thus, this type of

toy hovercraft was not self contained and hence was
- limited by the length of the tube and cable arrangement.

that the hovercraft itself must include a motor of suffi-
cient size to generate a large enough air cushion in

order to support the toy hovercraft. Moreover, the toy

hovercraft must also include a source of power for

~ powering the motor. There is a paradox in the design of
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a toy hovercraft in that the larger the source of power,
the larger the motor must be in order to support the
weight of the source of power. Accordingly conven-
tional C-type or D-type batteries often used in toy vehi-
cles would add considerable weight to the toy hover-
craft thereby requiring the use of a larger motor.
Another problem present in the design of toy hover-
craft is the fact that additional motive means required
for imparting motion to the hovercraft for movement in
a horizontal path may present an added weight and cost
to the toy hovercraft. Here again, the motive means
which supports the hovercraft over a support surface
must be sufficiently large to compensate for the addi-
tional weight of the horizontal drive mechanism, as well

as any means to give direction to the movement of the
hovercraft.

The horizontal drive of the toy hoveroraft could be
enabled by permitting air from the air cushion to escape
at the rear of the hovercraft or otherwise to direct es-
caping air in a manner to provide a horizontal force to
the hovercraft. However, this would still require addi-
tional energy and therefore the motor which is used to
operate the fan creating the air cushion and the source
of power for this motor would still have to be large

~ enough to provide this horizontal momentum. Conse-
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There have been self contained toy models of com-

mercial hovercraft, where the model was powered by
an internal combustion engine. Such models create
fumes and noise, they are difficult to start and operate,
and the fuel they burn is dangerous to have around
“children because of its toxicity as well as its inflamma-
“bility. Electrical or comparable power avotids such dis-
advantages, however applicants do not know of a satis-
factory self contained toy hovercraft in the prior art.
This may be due to certain practical constraints in the

65

quently, the very fact that the hovercraft 1s capable of

providing its own horizontal movement would require

a motor considerably larger, and a greater amount of
stored electrical energy than a hovercraft which did not
require means to proyvide horizontal movement. If
means to provide horizontal momentum were selt-con-
tained in the toy hovercraft and the size of the motor
and stored energy were not increased than the amount
of time that the hovercraft could remain aloft would be
sacrificed.

The present invention overcomes these and other
problems. The illustrated toy hovercraft is designed so
that it is self-contained and of light weight and hovers
by a self generated air cushion. The toy hovercraft has
symmetrical shape and weight distribution for rapid
rotation without generating any horizontal thrust. The

‘hovercraft also has a source of power that may be con-

veniently rechargeable. Further, there 1s provided an
external launcher mechanism for the hovercraft so that
the launcher may impart motion in a horizontal path to
the hovercraft.

OBJECTS OF THE INVENTION

It is, therefore, a primary object of the present inven-
tion to provide a toy hovercraft apparatus which in-
cludes a toy hovercraft capable of supporting itself with
respect to a support surface by a self-generated air cush-
ion, and a launcher therefor, which is capable of impart-
ing motion in a generally horizontal path to the toy
hovercraft.

It is another object of the present invention to pro-

- vide a toy hovercraft apparatus of the type stated in

~which the toy hovercraft carries a motor for rotating a

- fan to create an air cushion and a rechargeable source of
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power for the motor, and a recharging mechanism

which is capable of being removably coupled to the toy

hovercraft to recharge the source of power in the hov-
ercraft.

It is a further object of the present invention to pro-
vide a toy hovercraft which includes a skirt and a
downwardly projecting lip, along with a fan and source
of power therefor to create an air cushion underneath
the skirt, and which hovercraft will be self-supporting
above the floor, or other supporting surface, and will
only have a horizontal movement when a generally
horizontal force generated externally of the hovercraft

is imparted to the hovercraft and where the horizontal

movement of the hovercraft is generally unguided.

It is still another object of the present invention to
provide a toy hovercraft of the type stated which in-
cludes a main frame comprised of a skirt and a down-
wardly flaring relatively rigid lip on the periphery of
the skirt and which thereby eliminates the necessity of a
flexible skirt or lip of the type used on commercial
hovercraft.

It is still a further object of the present invention to
provide a toy hovercraft of the type stated which is
constructed so that it has 2 symmetrical weight distribu-
tion and is capable of rapidly rotating while hovering
above a floor or other surface.

It is an additional object of the present invention to
provide a toy hovercraft of the type stated which 1s
uniquely designed to present a balance between the
desired weight of the hovercraft and the source of
power which creates the air cushion self-generated by
the hovercraft.

It is another salient object of the present invention to
provide a toy hovercraft of the type stated which is
relatively durable in its construction and highly efficient
in its operation.

It is yet a further object of the present invention to
provide a toy hovercraft apparatus of the type stated
which is relatively safe, and yet presents a new toy
concept, and which is highly amusing and has substan-
tial play value for adults and children.

With the above and other objects in view, our inven-
tion resides in the novel features of form, construction,
arrangement, and combination of parts presently de-
scribed and pointed out in the claims.

SUMMARY OF THE DISCLOSURE

A toy hovercraft apparatus which 1s comprised of a
toy hovercraft and a launcher for the hovercraft.

The toy hovercraft is designed for support by a self-
generating air cushion so that the hovercraft is capable
of generally horizontal low friction movement over the
floor or other supporting surface. The illustrated toy
hovercraft includes a frame which defines a down-
wardly opening air chamber. More specifically, the
frame includes an upwardly extending central housing,
and a skirt extending radially outwardly from the hous-
ing. The skirt may be circular in shape and has a down-
wardly extending peripheral lip which is preferably
rigid.

In a preferred form, the upwardly extending housing
or otherwise the skirt 1s broken away to form an en-
larged annularly extending opening with the separated
portions of the housing or skirt connected by means of
a plurality of radially extending ribs. The ribs are spaced
apart from each other so that air inlet apertures: are
formed between the ribs and lead to the downwardly
opening air chamber.
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The illustrated toy hovercraft also includes a blower
means, such as a fan, which is located in the upper

center of the chamber. The fan may be powered by a
motive means, as for example, an electric motor dis-

posed in the central housing. A source of stored energy,
e.g., batteries, to power the motor, may also be carried
by the frame, and these batteries are preferably re-
chargeable. The fan is generally designed to pull air
down in through the air inlet apertures formed by the
ribs and form a pressurized air cushion in the air cham-
ber. Further, when the fan is operated, some of the air in
the air chamber seeps outwardly under the lip and
thereby forms an escaping air film which partially func-
tions as an air bearing between the lower edge of the lip
and the floor or other supporting surface. In this case,
the fan, as powered by the motive means, e.g., electric
motor, constitues a means mounted on the frame which
is in communication with the air chamber to introduce
air under pressure into the air chamber.

The toy hovercraft is preferably self-contained, that
is, it does not require connection to an external source
of power during operation. Thus, the toy hovercraft
includes the frame along with the fan operated by the
motor carried by the frame and a source of power also
carried by the frame to operate the motor. Since the toy
hovercraft does not require any connection to an exter-
nal source of power, it is capable of self-generating the
air cushion for a period of time without the need for a
tether, or the like.

The motor is relatively small and light in weight but
yet due to the overall light weight of the hovercratft, is
able to power the hovercraft for a substantial period of
time. The battery is rechargeable and is relatively small
and light in weight, thereby further reducing weight
requirements for the hovercraft. This construction ena-
bles the hovercraft to be maintained in operation for a
substantial period of time, at least until the rechargeable
batteries are run down. |

In this respect, it should be understood that other
forms of motive means could be substituted for the
electric motor and the source of stored energy as the
battery. However, it would be desirable to have a motor
which is mounted on the frame and does not require
connection to an external device during operation of the
hovercraft. Preferably, the motive means 1s one capable
of being operated by a source of stored energy which 1s
capable of being recharged. However, the invention
contemplates other motive means. |

The toy hovercraft is preferably round and is con-
structed so that it has a symmetrical shape and symmet-
rical weight distribution. In this way, the torque created -
by the blower means causes the hovercraft to rotate
rapidly in a level manner while hovering over a floor or
other support surface. In this respect, the hovercraft
may use a pair of batteries as the source of power for the
motor, and the batteries are located in diametrically
opposed relationship since they constitute one of the
heavier components of the hovercraft and thereby are
symmetrical weight distributed. Further, the motor is
dynamically balanced in accordance with commercial
standards for balanced toy motors. A skirt portion
forming part of the frame of the hovercraft may be
provided with decorative items, such as light reflector
tapes or the like so as to present a rapidly rotating aes-
thetically pleasing appearance. |

Due to the fact that the hovercraft does not have to
land in the same manner as commercial hovercrait, and

- further due to the fact that horizontal motion s not
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provi'ded with a tilting of the hovercraft away from a
level horizontal position, a flexible lip is not required. -

Thus, the construction of the hovercraft is srmphﬁed by

the use of a rlgld lip on the skirt.

The supporting surface may be the floor, as aferesard |
or any other suitable supporting surface where an air
cushion between the hovercraft and the supporting

surface will support the hovercraft about that surface.

Thus, for example, the supporting surface may adopt,-
~ the form of a body of water.
 The launcher includes a base for recewmg the toy

10

 hovercraft prior to launching. In addition, a launching

means or launcher is associated with the base and is

capable of imparting motion to the hovercraft in a gen-

erally horizontal direction. Further, a control means is

provided for selectively causing the launching means to-

impart this motion to the hovercraft. In this way, the
launcher can provide an initial horizontal force to the
hovercraft. The hovercraft itself contains no means for
propelling it in ‘a horizontal plane. In absence of any
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external force for propelling the hovercraft in a hori- -

zontal direction, it would generally remain stationary

while hovering above a supporting surface. In addition,

the hovercraft itself contains no means for changing the :

direction of movement.

By virtue of the fact that the hovercraft contains no
means for propelling itself in a horizontal direction and
no means for steering or changing direction, the weight

Is substantially reduced, thereby permitting the hover-
- 30

craft to remain aloft for a substantial period of time.
Further, since the hovercraft is supported over a
supporting surface through an air cushion and an escap-
ing air film under the lip, there is very little drag or
friction energy to overcome, thereby also lending to a

substantial operating time of the hovercraft without
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recharging. The only substantial force which impedes

the motion of the hovercraft is that of wind and air
friction. Thus, when the hovercraft is launched from
the launcher, it can remain aloft and travel in a horizon-
tal plane for a very substantial perlod of time and hence
a substantial distance.

‘Due to ‘the fact that the hovercraft effeetlve]y
“floats”, any slight horizontal thrust makes it travel in a
straight line very rapidly as well as for substantial dis-
tance due to low frictional drag. Together with its own

- rotation  which gives it an interesting pleasing optical -

effect, the hovercraft can travel from one child to an-
other, bounce off obstacles, etc. in a very raprd fashion.

The launching means on the launcher is a generally
resilient member which is placed under tension auto-

matically by the hovercraft when the hovercraft is cou-

pled to the launcher. This member under tension en-
gages a portion of the hovercraft, and particularly, the

lip thereof, and when released, will propel the hover-.
craft forwardly. In addition, the amount of tension

maintained by the launchmg member is relatively slight
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so that there is only a slight initial force 1mparted to the .

hovercraft itself. It has been found that it is only neces-
sary to impart a slight horizontal force to the hovercraft
to enable travel for a substantial distance since there are
relatively few factors which tend to impede its motion.
Further, since the hovercraft is capable of operating for

a substantial amount of time, it may travel over a sub-

60

-stantial distance. The control means forming part of the

launching mechanism is a release member, as for exam-
ple, a release button, and when actuated, will cause the

65

resilient member under tension to push the hovercraft

away from the launcher. The launcher may 1nclude a

6

support member, e.g., a launching platform to initially

provide a direction to the hovercraft when launched.
The hovercraft includes a recharging means on a cap

located on the upper end of the housing. This cap also

functions as a switch in order to turn the motor off and

on. In addition, the launcher itself includes a cooperat-

" ing recharging means including a source of stored

power, as for example, battery power. The recharging

- means includes a recharging prong capable of being

inserted into the recharging means on the cap, as for
example, a receptacle on the cap of the hovercraft. The
motor is effectively disconnected during the recharging
operation so that the motor does not run and thereby
use the energy being transferred to the batteries in the
hovercraft. |

This invention possesses many ether advantages and
has other purposes which may be made more clearly
apparent from a consideration of forms in which it may
be embodied. These forms are shown in the drawings
accompanying and forming part of the present specifi-
cation. They will now be described in detail for the
purposes of illustrating the general principles of the
present invention; but it is to be understood that such
detailed descriptions are not to be taken in a limiting
sense. |

BRIEF DESCRIPTION OF THE DRAWINGS

Having thus described the invention in general terms,
reference will now be made to the accompanying draw-
ings in which: -

FIG. 11s a top plan view, partially broken away, of a
hovercraft forming part of the hovercraft apparatus of
the present invention and which is constructed in accor-
dance with and embodies the present invention;

FIG. 2 is a side elevational view of the hovercraft of
FIG. 1, partially broken away and in section;

FIG. 3 1s a horizontal sectional view, taken along line
3—3 of FIG. 2;

FIG. 3A is a view similar to FIG. 3 but having a cap
and switch mechanism in a different position;

FIG. 4 is a fragmentary vertical sectional view, taken
along line 4—4 at FIG. 2; |

FIG. 5 1s a schematic circuit view showing a portion
of the circuit in the hovercraft of FIGS. 1-4;

FIG. 6 1s a top plan view of the launcher forming part
of the toy hovercraft apparatus of the present invention
and which 1s constructed in accordance with and em-
bodies the present invention;

FIG. 7 is a vertical sectronal view, taken substantlally
along line 7—7 of FIG. 6; |

FIG. 8 1s a vertical sectional view taken substantlally
along line 8—8 of FIG. 6;

FI1G. 9 1s a bottom plan view, partlally broken away
and showing a portion of the release mechanism form-
ing part of the launcher of FIGS. 6-8; and

FIG. 10 is a perspective view of a launching and

release mechanism forming part of the launcher of
FIGS. 6-9.

DETAILED DESCRIPTION OF A PREFERRED
~ EMBODIMENT

Referring now in more detail and by reference char-
acters to the drawings which illustrate.a preferred em-
bodiment of the present invention, “A” designates a toy
hovercraft which is more fully illustrated in FIGS. 1-5

and “L” desrgnates a toy launcher which is more fully
illustrated in FIGS. 6-10.
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The toy hovercraft “A” generally comprises a main
frame 8 having a centrally located and upwardly ex-
tending tubular housing 10 comprised of a first tubular
housing section 10z and an enlarged housing section 1056
in the form of a diametrically enlarged hub. By refer-

ring to FIG. 2, it can be seen that the hub 1056 1s sur-

rounded by an outwardly flaring, generally circular
skirt 12, which is inclined slightly downwardly from the

horizontal. The skirt 12 is actually a plate like member
and 1s often referred to as a “top wall”.

The housing 10 is provided with an enlarged annu-
larly extending opening with a plurality of radially
extending circumferentially spaced apart ribs 14 span-
ning this opening. Thus, in actuality the tubular housing
section 10a is effectively connected to the housing sec-
tion 106 by means of a plurality of the radially extending
ribs 14 which are separated by apertures 16, the latter
defining air-inlet apertures. The ribs 14 may be integral
with the upstanding housing 10 and the skirt 12, or
otherwise they may be separately formed and joined,
together by means of adhesives or the like. The skirt 12
1s also provided with a plurality of reflectors or other
form of decorative decals 185. |

The major components of the hovercraft, except for
a motive means e.g. a drive motor and a source of
. power, as hereinafter described, are preferably made of
a light-weight plastic. For example, the housing, along

with the ribs 14 and the skirt 12, could be made as a

unitary structure in a conventional molding operation
and may be formed of a well-known plastic, such as
polyethlene, or polystyrene, various urethanes or the
like. However, it should be understood that the compo-
nents could be formed separately and secured together
by means of suitable adhesives, or the like as stated
above. Further, the housing could be made of various
reinforced plastic material, such as fiberglass epoxy
resin composites, or other suitable materials.

Secured to the outer edge of the skirt 12 is a down-
wardly struck lip 18, thereby forming an air chamber 20
defined by at least the skirt 12 and the lip 18 along with
‘a supporting surface designated as “S”. The lip 18 is
often referred to as a peripheral side wall means. In this
case, the supporting surface may be any type of surface
which permits an air cushion to be formed under the
skirt 12 and within the lip 18, as previously described.
Further, when the hovercraft is operated, it will be
slightly spaced upwardly from the surface “S” thereby
forming an air bearing space 22 between the lower edge
of the lip 18 and the surface “S”.

As indicated previously, the toy hovercraft of the
present invention is capable of self-generation an air
cushion within the chamber 20, thereby supporting
suspension above the surface “S”. However, it can also
observed that the hovercraft “A” has no means for
propelling itself in a horizontal direction. Further, the
hovercraft “A” has no means for guiding so as to
change direction.

Suitably mounted within the upstanding housing 10 is
a conventional motive means, e.g., an electric motor 30
which causes FIGS. 2 and 3 of the drawings. A blower
means in the form of a fan 34 comprised of a hub 36 is
mounted on the lower end of the drive shaft 32, in the
manner as illustrated in FIG. 2 and a plurality of blades
38 extend outwardly from the hub 36. When the fan is
rotated through energization of the motor 30, it will
cause air to be drawn through the openings 6 and into
the air chamber 20. Any suitable conventional form of
fan or propeller may be employed for this purpose. In
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the same respect, the term ““fan” is used in a broad sense,
as Indicated above, to include any blower means for
introducing air through the openings 16 and into the air
chamber 20. In this same connection, it should be ob-
served that the ribs 14 are relatively thin in cross section

SO as to permit a relatively large air flow in through the
openings 16 and into the chamber 20. The ribs 14 are
nevertheless sufficient in structural integrity to provide

necessary structural rigidity.

The motor 30 1s preferably a suitable battery-
operated electric motor, and which is operable by bat-
teries 40 mounted within battery compartments 42
formed on the upper portions of the skirt 12. While not
specifically illustrated, the compartments 42 are pro-
vided with an openable and closable member so as to
provide access for purposes of changing the batteries
when necessary. Further, the batteries 40 are connected
to the motor by means of electrical wires hereinafter
described 1in more detail. |

The batteries are preferably relatively small and are
designed to be rechargeable. Batteries of this type are
typically small, round batteries. However, the batteriés
40 are sufficient to rotate the electric motor 30 for a
substantial period of time, due to the fact that the motor
30 1s also relatively small and requires little stored en-
ergy for rotation. The battery compartments serve as
battery retaining means. |

Referring to FIGS. 3, 3A and 4, a cap 44 is provided
on the upper end of the housing 10. The cap 44 which
may be rotatably retained as by means of a screw 46
which extends into an upwardly projecting hub 48 on
the housing. The cap 44 1s rotatable in order to operate
as a part of a switch 50 to turn the motor 30 on and off.
The switch 50 1s schematically tllustrated in FIG. 5 and,
as shown in FIGS. 3 and 3A, is comprised of a movable
switch contact 52 and a fixed switch contact 54. The
fixed contact 54 is secured to the interior stde wall of the
housing. The fixed contact 54 comprises one terminal of
the motor. The movable element 52 may be mounted on
and movable with the cap 44. Moreover, it will be ob-
served that two conductors 56 and 56" are connected to
the batteries 40. One of the conductors 56 is connected

 to the movable contact 52 and the other conductor 56’
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is-connected to element 55 which comprises the other
terminal of the motor. | |

By rotating the cap 44 in the counter-clockwise direc-
tion to the position shown in FIG. 3A, the movable
contact 52 engages the fixed contact 54 to energize the
motor 30. When the cap 44 is rotated in the clockwise
direction, the movable contact 52 i1s moved out of en-
gagement with the fixed contact 54 so that the motor 30
is de-energized.

A depending lug 58 on the cap 44 is engageable with
an inwardly projected stop 60 on the side wall of the
housing 10 when the cap is rotated to the furthest posi-
tion in the clockwise direction. The furthest position of
the cap 44 when rotated in the counter-clockwise direc-
tion i1s defined when the contact 52 engages the contact
54. | |

In one embodiment of the illustrated toy hovercraft,
the motor was manufactured by Mabruchi of Japan
Model No. 260-2295, had an overall size of about one
inch in length (height in the arrangement illustred in
FIG. 2 of the drawings) and a diameter of about 15/16
inch. Further, the motor had a weight of about 28
grams. An alternate motor which may be employed is
that made by the Johnson Company under Model No.

~ 340-23. The batteries employed were the so-called ‘‘toy



Ccell” batteries of the General Electric Company and

“were nickel-cadmium batteries. Each of the batteries N
" had a diameter of about 0.55 inches and a thickness, e.g.,

axial dlmenmon of about 0.63 inches and delivered 1.25
~volts each or a total of about 2.5 volts. Furthermore,
‘each of the batterles had a welght of about 9.9 grams.
The skirt in the hovercraft in the above embodiment
had an overall'size of about 8% inches and the hovercraft
~ had an overall height of about 232 inches and a weight of
less than one third pound including motor and batteries.
- The hovercraft 1s. provided with a receptacle for
‘receiving a recharging prong 64 that is connected to a
rechargmg mechanism. The receptacle is made up of a
hole 62 in the cap 44 and a hole 66 in an offset portion
of the housmg wall. The holes 62 and 66 are aligned as
shown in FIG. 3 when the motor 30 is off, so as to
receive the prong 64 which makes electrical contact
with the batteries. When the motor is on, the holes 62

and 66 are out of alignment as shown in FIG. 3A so that

the prong 64 cannot be inserted into hole 66 and will not
make electrical contact with the batteries. In this way,
the recharging mechanism can only be connected to the
batteries when the motor is off.

The recharging prong 64 comprises an outer conduc-
tive pin 64’ and concentrically located inner-conductive
pin 64", one serving as the positive conductor and the

other serving as the negative conductor. When the

prong 64 is in the receptacle, the outer pin 64’ is in
electrical contact with element 55 and conductor 56/,
and the inner conductive pin 64" is in electrical contact
with the movable contact 52 and the conductor 56.
In accordance with the above outlined construction,
1t can be seen that the cap 44 actually becomes part of a
~ switch such that a separate switch is not required for
~operation of the motor. In addition, the cap effectively
operates to disconnect the motor from the batteries
during the recharging operation. FIG. 3 shows the
prong 64 extending into the housing during recharging
~and FIG. 3A shows the cap rotated so that the motor
would be running.
~ As indicated previously, the toy hovercraft can re-
main aloft for a fairly substantial amount of time before

‘recharging is necessary. Generally the time of operation

that 1s the time in which the toy hovercraft may remain
aloft, is related to the time of recharging. Generally
‘with the arrangement of batteries and motor employed
in the preferred embodiment, there is a two to one re-
charging rate such that the amount of time the hover-
craft can remain aloft is about twice the amount of time
used in recharging. Thus, if the batteries are recharged
for a period of about one minute, then the time of opera-
tion is about two minutes. The batteries of the toy hov-
ercraft are designed so that given the construction of
the toy hovercraft, it can remain in operation for a very
substantial amount of time, e.g. fifteen minutes or so if
the batteries are overchanged. However, overchargmg
of the batteries could reduce the lifetime of the same.
In accordanoe with the above outlined construction,
it can be seen that the hovercraft is preferably circular
in shape. Due to the fact that the skirt is generally circu-
- lar, the hovercraft will receive less damage and cause
less damage when it impacts or engages any object. The
toy hovercraft is constructed so that there is a substan-
tially symmetrical configuration and substantially sym-
metical weight distribution about the axial vertical cen-
terline passing through the hovercraft. As indicated
previously, the batteries are located in diametrally
spaced apart relationship on opposite sides of the axial
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vertical centerline. In this way, the hovercraft will

adopt a generally horizontal attitude while it is hover-

ing. This horizontal attitude will permit the hovercraft
to remain level, and will prevent any of the energy from
being used to generate a horizontal thrust which might
result if the hovercraft were not level, that is tipped

_ relative to the horizontal. In addition, because the hov-
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ercraft adopts a level attitude the torque energy created
by the fan will not be consumed in providing horizontal
movement and will cause the hovercraft to rotate rap-
idly. This rapid rotation is highly aesthetically pleasing,
particularly with aesthetic markings on the upper sur-
face of the skirt. In addition, if the hovercraft should
come into contact with any surface it will tend to move
along the surface due to its rotation and the generally
continuous peripheral (circular) margin, rather than
stall in the position of contact. Further, this construc-
tion will prevent it from veering off in a particular
direction. | |

As indicated previously, the hovercraft itself contains
no means for imparting horizontal motion or for guid-
ing itself. While, to some extent, this horizontal motion
could be provided from the self-generated air cushion,
that 1s by tilting the hovercraft, other means would be -
necessary in order to effectively impart any horizontal
motion. This additional means, which would rely upon
the self-generated air cushion to impart such horizontal

‘movement, would only increase the overall weight of

the hovercraft and thereby reduce the effective operat-
ing time. Further, the design of the hovercraft would
have to be altered considerably to enable it to use the
self generated air cushion to provide horizontal move-
ment. Thus, in accordance with the construction of the
illustrated embodiment, all of the energy which is used
in the operation of the blower means effectively is used
to support the hovercraft over the support surface and
to cause rotation of the same.

A launcher L, which is used with the hovercraft A of
the present invention, is more fully illustrated in FIGS.
6-10 of the drawings. The launcher L generally com-
prises a base plate 80 having an upstanding rectangu-
larly shaped housing 82 integrally formed at the rear-
ward end thereof. The housing 82 is internally provided
with a battery support plate 84, and the latter-of which
1s designed to removably support a pair of batteries 86,
such as conventional flashlight-type batteries, typically
1.5 volt batteries. These batteries 86 serve as the source
of power for recharging the batteries 40. At its upper
end, the housing 82 may be provided with decorative
items, such as a simulated antenna 88, or the like.

It should be understood that the launcher would
include suitable conductors connected to the batteries
86. Further, the prong 64 would be connected to the
other end of the conductors for connection to the hov-
ercraft A for purposes of recharging the batteries in the
hovercraft. Further, it should also be understood that
the recharging means need not be included in the

- launcher as shown in the illustrated embodiment. Thus,
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the recharging means could be a separate member hav-
Ing a source of stored energy, e.g., C or D cell batteries
for connection to the batteries in the hovercraft.

Also extending upwardly from the base 80 is a wall 90
which adopts somewhat of a U-shaped configuration

‘and extends around the rear margin and portions of the

opposed longitudinal margins of the base 80. Further,
extending from the forward end of the base 80 is a some-

- what downwardly inclined ramp 92, which is only

slightly angulated downwardly from the horizontal in
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the manner as illustrated in FIG. 7 of the drawings. The
base 80 and the ramp 92 could serve as an initial support
~ surface for the hovercraft as it is initially launched. It
should be understood, however, that the launcher need
not provide a horizontal support as such. In this respect,
the ramp 92 actually serves to provide some initial di-
rection to the hovercraft in that the base 80 and ramp 92
may have a grid imprinted on their upper surfaces,
along with an arrow in the manner as illustrated in FIG.
6 of the drawings, although these latter elements are
merely decorative in nature.

The plate 84 sits above and is secured to a launching
means 94 in the form of an ejector mechanism, hereinaf-
ter described in more detail and which ts shiftably lo-
cated within the housing 82. Furthermore, the lauching
means 94 includes an extending lip 96 which extends
outwardly and forwardly of the housing 82, in the man-
ner as illustrated in FIG. 6 and 7 of the drawings.

The wall 90 includes an inwardly extending support
flange 98 for supporting and engaging the lip 18 of the
hovercraft prior to launching. Thus, the flange 98 actu-
“ally serves as a support means on the base for support-
ing the hovercraft prior to launching. Further, the
flange 98 which is somewhat semi-circular in shape, as
illustrated in FIG. 6 of the drawings, includes a plural-
ity of inwardly projecting fingers 100 thereby forming
spaces 102 therebetween. Moreover, the flange 98 is
spaced slightly upwardly from the base 80 as well as the
ramp 82, thereby permitting a slight air space under-
neath the hovercraft. In this way, the hovercraft can
create an air cushion in the air chamber 20 and permit
the air to extend through the spaces 102. In this way, the
“hovercraft can create the necessary air pressure in order
to maintain its horizontal stability when launched and
urged in a horizontal direction.

The ejector mechanism 94 is more fully illustrated in
FIGS. 9 and 10 of the drawings and comprises a flat
support plate 104 and which includes a downwardly
extending tap 106, the latter of which retains the for-
wardly extending engagement lip 96. By reference to
FIG. 10 1t can be observed that the engagement lip 96 is
arcuately shaped and has a curvature approximately
equal to the rim of the hovercraft A. Moreover, an
outwardly struck finger 1190 is pivotally secured to and
extends forwardly of the engagement lip 96 and in-
cludes a groove 112 therein. This finges 110, as well as
the groove 112 formed therein, comprises a hook means
which initially prevents the horizontal shiftable move-
ment of the hovercraft A until it 1s actually released by
the operator. The recess or notch 112 is designed to
engage the downwardly struck lip 18 on the hovercraft
A and thereby retentively hold the same. Moreover, the
hook 110 is mounted such that it will engage the lip 18
of the hovercraft A, but when shifted downwardly, will
release the lip 18 of the hovercraft A such that the
hovercraft is released.

The hook 110 functions as a latch and is pivotally
mounted within a slot 114 formed in the engagement lip
96. Further, the latch 110 is pivotally shiftable in a
somewhat vertical plane as represented by the arrow in
FIG. 10. The ejector 94, can be shifted to the *‘cocked”
or actuated position when the hovercraft A is placed on
the launcher for ultimate launching, by pushing rear-
wardly with the lip of the hovercraft against the ejector
mechanism. As this occurs, a somewhat resilient, trans-
versely extending bar 116 mounted on the plate 104 will
be biased rearwardly to an energized position, in the
manner as illustrated in the phantom lines of FIG. 10.
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Furthermore, the transversely extending bar 116 is cap-
tured between opposed pairs of pins 118, also in the
manner as illustrated in FIGS. 9 and 10 of the drawings.
This bar 116 is relatively thin and functions as a resilient
member under tension when the mechanism is in the
cocked position. As this occurs, the entire mechanism
will be shifted rearwardly and retained in the cocked
position for ultimate launching of the hovercraft A.

The ejector 94 1s permitted to shift forwardly and
thereby cause the hovercraft to move in a generally
horizontal direction, by means of a release mechanism
130, more fully illustrated in FIGS. 8 and 9 of the draw-
ings. In this case, the release mechanism comprises a
manually actuatable release push button 132 mounted
within an upstanding boss 134 in the manner as illus-
trated in FIGS. 6 and 8 of the drawings. The release
button 132 is mounted on a vertically disposed rod 136
and 1s spring biased upwardly by means of a compres-
sion spring 138 located within a recess 140 formed
within the upstanding boss 134. The release button 132
and the associated mechanism (hereinafter described in
more detail) constitutes a control means which permits
selective release of the launching means to cause motion
of the hovercraft.

At its lower end the vertically disposed shaft 136
bears against a transversely extending link 142 which
has a release arm 144 extending into an aperture 146
formed within the plate 104. The link arm 142 is re-
tained by a stirrup 148 in the manner as illustrated in
FIGS. 8 and 9 of the drawings. In this way, when the
push button 132 is pushed downwardly, the link 142
will pivot in a somewhat counter-clockwise direction,
reference being made to FIG. 8. As this occurs, the
release arm 144 will be removed from the aperture 146
thereby permitting the ejector mechanism 94 to shift
forwardly. The latch 110 will then be permitted to drop
such that the hovercraft will be released.

Thus, there has been illustrated and described a
unique and novel hovercraft apparatus including a toy
hovercraft having the capability of maintaining an air-
born position for a substantial period of time with a
small source of stored energy and a launcher therefor.
Thus, the present invention fulfills all of the objects and
advantages sought therefore. It should be understood
that many changes modifications, variations, and other
uses and applications will become apparent to those
skilled 1in the art after considering this specification and
the accompanying drawings. Therefore, any and all
such changes, modifications, variations, and other uses
which do not depart from the spirit and scope of the
invention are deemed to be covered by the invention
which 1s limited only by the following claims.

Having thus described the invention, what is claimed
1S: |

1. A toy hovercraft apparatus comprising;:

(a) a toy hovercraft adapted to be supported on a
self-generated air cushion for generally horizontal
movement over a floor or other surface, said toy
hovercraft comprising:

(1) a frame, -

(2) means on the frame defining a downwardly
open atr chamber, said chamber defining means
having top wall means and peripheral side wall
means extending generally downwardly {rom
said top wall means, and

(3) means mounted on said frame and in communi-
cation with said air chamber to introduce air into
sald chamber, and
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(b) a launcher for said hovercraft comprlsmg
(1) a base,

(2) means ‘on said base for general]y mamtammg |

‘said hovercraft in a ready posnmn prlor to
launching, -
(3) launchmg means associated w1th said base capa-
ble of 1 1mpartmg force to said hovercraft to cause
it to move in a generally horizontal direction,
‘and
(4) control means for selectwely causmg said
- launching means to impart said movement to
- said hovercraft.

2. The apparatus of claim 1 further characterized in
that said launching means of said launcher provides
only slight horizontal thrust to said hovercraft and
which hovercraft generally follows a path of movement
provided by said launcher and where a change in the
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said electric motor means on and off and said switch
being coupled to said recharging means on said hover-

- craft to prevent recharging of the source of battery
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path of movement of said hovercraft after launching is

caused by a force external to said hovercraft.

3. The apparatus of claim 1 further characterized in
that said launcher is provided with a somewhat horizon-
tally disposed platform. |

4. The apparatus of claim 1 further characterized in
that said launcher comprises a latch which initially
engages said peripheral side wall means of said hover-
craft, said latch being operatively connected to said
control means for becoming disengaged from said pe-
ripheral side wall means to enable said launcher to im-
part said movement to said hovercraft. |

5. The apparatus of claim 1 further characterized in
that said peripheral side wall means extends generally
downwardly from the outer edge of said top wall
means. |

6. The apparatus of claim 1 further characterized in
that the means to introduce air into the chamber in-
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cludes a fan means and power means operatively con-

nected to said fan means to provide power to said fan
means.

7. The apparatus of claim 6 further characterized in
that said power means is battery powered and said
frame of said toy hovercraft is provided with means to
permit recharging the batteries for said power means.

8. The apparatus of claim 1 further characterized in
that said apparatus is provided with cooperating re-

40

charging means for engaging the recharging means of 45

said hovercraft and provides stored energy to said hov-
ercraft. -
9. The apparatus of claim 1 further characterized in

that the means to introduce air into said chamber of said
hovercraft includes:

(2) fan means;

- (b) electric motor means for powering said fan means;
and |

(c) means for holdmg a source of battery power for

| .powenng sald electric motor means, and recharg-
ing means being provided on said frame for en-

- abling recharging said source of battery power,
said launcher further comprising: -
(1) a means for holding a source of stored electrical

energy; -

(2) recharging connection means capable of bemg
operatively connected to said source of stored
electrical energy, and being adapted for connec-

~ tion to said recharging means on said hovercraft
for recharging the source of battery power in
said hovercraft.
10. The apparatus of claim 9 further characterized in
that said hovercraft is provided with a switch to turn
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power when said switch is turned to the on position.

11. A self contained toy hovercraft for self-supported
generally horizontal unguided movement over a floor
or other surface, said hovercraft comprising:

(a) a somewhat circular disk-like member.

(b) a downwardly projecting lip at or in proximity to
the prephery of said disk-like member forming a
downwardly opening air chamber,

(c) an upwardly extending housing at or in proximity
to the center of said disk-like member,

(d) fan means communicating with said air chamber
for introducing air into said chamber so that an air

~ cushion can be created under said disk-like member
which supports said hovercraft above said floor or
other supporting surface, and

(e) electric motor means in said housing for powering
said fan means so that said hovercraft will remain
above said floor or other supporting surface when
said fan means is operating,

(f) battery retaining means associated with said hous-

~Ing to receive a battery for powering said electric
motor means, and |

- (g) recharging means operatwely associated with said
housmg for receiving an electrical conductor car-
rying an electric current and which recharging
‘means permits operative connection between said
electrical conductor and a battery during recharg-
ing thereof. |

12. The toy hovercraft of claim 11 further character-

ized in that said toy hovercraft is used with a device
comprised of:

(a) a source of stored electrical energy, and

(b) recharging means operating connected to said
source of stored electrical energy, and being
adapted for connection to the said recharging con-
nection means on said hovercraft for recharging a
battery in said hovercraft.

13. The toy hovercraft of claim 11 further character-
ized in that the toy hovercraft will remain generally at
one location until a force generated external of said
hovercraft is applied to said hovercratft.

14. The toy hovercraft of claim 13 further character-
1zed in that said hovercraft will travel in a horizontal
path or generally horizontal path when a generally
horizontal force generated externally of said toy hover-
craft is imparted to said hovercraft and where move-
ment is said horizontal path is unguided by said hover-
craft. | |

15. The toy hovercraft of claim 11 further character-
ized in that said lip 1s a rigid element.

16. The toy hovercraft of claim 11 further character-
ized in that said upwardly extending housing is pro-
vided with a plurality of ribs which connect said hous-
ing to said disk-like member and which ribs are sepa-
rated by air floor apertures which permit said form to
pull air through said aperture and direct same into said
air chamber. ~

17. A self-contained toy hovercraft for self-supported
general]y horizontal unguided movement over a floor
or other surface, said hovercraft comprising:

(a) a plate-like member; |

(b) a downwardly projected lip at or in proximity to

the periphery of said plate-like member forming a
downwardly opening air chamber;
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(c) fan means associated with said plate-like member
and communicating with said air chamber for in-

troducing atr into said chamber so that an air cush-
ion can be created under said plate-like member
and with air escaping between said lip and the floor

or other supporting surface which supports said
hovercraft above said floor or other supporting
surface;

(d) an upwardly extending housing at or in proximity
to the center of said plate-like member, said up-
wardly extending housing provided with a plural-
ity of ribs, which ribs are separated by air flow
apertures which permit said fan means to pull air
through said apertures and direct same into said air
chamber; and,

“(e) electric motor means in said housing for powering
said fan means so that said hovercraft will remain
above said floor or other supporting surface and
will only have horizontal movement when a gener-
ally horizontal force generated externally of said
toy hovercraft is imparted to said hovercraft and
where said horizontal movement is unguided by
sald hovercraft.

18. The toy hovercraft of claim 17 further character-
ized in that said lip is a rigid element.

19. The toy hovercraft of claim 17 further character-
ized in that said lip is a rigid element and said plate-like
member is circular.

20. The toy hovercraft of claim 17 further character-
ized in that said hovercraft is dynamically balanced to
have a generally symetrical weight distribution.

21. A self-contained toy hovercraft for self-supported

generally horizontal unguided movement over a floor

or other surface, said hovercraft comprising:

(a) a plate-like member;

(b) a downwardly projected lip at or in proximity to
the periphery of said plate-like member forming a
downwardly opening air chamber.

(c¢) an upwardly extending housing at or in proximity
to the center of said plate-like member;

(d) fan means associated with said plate-like member
and communicating with satd air chamber for in-
troducing air into said chamber so that an air cush-
ion can be created under said plate-like member
and with air escaping between said lip and the floor
or other supporting surface which supports said
hovercraft above said floor or other supporting
surface;

(e) electric motor means in satd housing for powering
said fan means so that said hovercraft will remain
above said floor or other supporting surface and
will only have horizontal movement when a gener-
ally horizontal force generated externally of said
toy hovercraft is imparted to satd hovercraft and
where said horizontal movement i1s unguided by
satd hovercraft:

(f) battery retaining means associated with said hous-
ing to receive a battery for powering said electric
motor means; and,

(g) recharging means operatively associated with said 60

housing to permit recharging of said battery.
22. The toy hovercraft of claim 21 further character-
ized in that said hovercraft is provided with a switch to
turn said electric motor means on and off and said

switch being coupled to said recharging means to pre- 65
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vent recharging of the battery means when said switch
1s turned to the on position to permlt saild motor means

to be energized.
23. A self-contained toy hovercraft for self-supported
generally horizontal movement over a tloor or other

surface, said hovercraft comprising;:

(a) a frame having a plate-like member and a down-
wardly projected lip at or 1in proximity to the pe-
riphery of said plate-like member forming a down-
wardly opening air chamber,

(b) fan means on said frame and communicating with
said air chamber for introducing air into said cham-
ber so that an air cushion can be created under said
plate-like member which supports said hovercraft
above said floor or other supporting surface, said
frame being provided with an upwardly extending
housing and a plurality of ribs which connect said
housing to said plate-like member and which ribs
are separated by air flow apertures which permit
said fan means to pull air through said apertures
and direct same into said air chamber; and,

(c) electric motor means on said frame for powering
said fan means so that said hovercraft will remain
above said floor or other supporting surface said
fan means and electric motor means being arranged
so that said hovercraft is substantially symmetrical
in weight distribution, said hovercraft only having
a horizontal movement when a generally horizon-
tal force generated externally of said toy hover-
craft is imparted to said hovercraft and where said
hovercraft rapidly rotates when hovering.

24. The toy hovercraft of claim 23 further character-
ized in that said horizontal movement is unguided by
said hovercraft.

25. The toy hovercraft of claim 23 further character-
ized in that said plate-like member and said lip are circu-
lar in shape. |

26. A self-contained toy hovercraft for self-supported
generally horizontal movement over a floor or other
surface, said hovercraft comprising: -

(a) a frame having a plate-like member and a down-
wardly projected lip at or in proximity to the pe-
riphery of said plate-like member forming a down-
wardly opening air chamber;

(b) fan means on said frame and communicating with
said air chamber for introducing air into said cham-
ber so that an air cushion can be created under said
plate-like. member which supports said hovercraft
above said floor or other supporting surface;

(c) electric motor means on said frame for powering
said fan means so that said hovercraft will remain
above said floor or other supporting surface said
fan means and electric motor means being arranged
so that said hovercraft is substantially symmetrical
in weight distribution, said hovercraft only having
a horizontal movement when a generally horizon-
tal force generated externally of said toy hover-
craft is imparted to said hovercraft and where said
hovercraft rapidly rotates when hovering;

(d) battery reCeiving means associated with said
frame for receiving a battery to power sald electric
motor means; and |

(e) recharging means operationally associated with

said frame to permit recharging of said battery.
x %k %k k ¥ -
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